Introduction
The Andaman and Nicobar Islands (A & N Islands) lying between Indian sub-continent and Malaysian-Indonesian region are part of two of the 34 mega-biodiversity hotspots of the world (CI 2013) . The archipelago is comprised of 348 islands and is known for its lush green rainforests, mangroves, and littoral forests (Saldanha 1987) . The vegetation of the archipelago is dominated by angiosperms with ca. 2395 species of which nearly 10% (239 spp.) are endemic . Populations of a number of species have dwindled due to indiscriminate exploitation of the forest resources. It is estimated that more than 60% of the species of the A & N islands are endangered , Saldanha 1987 .
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www.ethnobotanyjournal.org/vol12/i1547-3465-12-141.pdf Lanka. They have settled in most of the islands as insular groups based on their language, occupation, region, and religion. The ethnic communities and the settlers heavily depend on the natural resources for their subsistence as well as for cash income ) similar to other communities of mainland (Singh et al. 2004 , Uma Shaanker et al. 2004 or in other Southeast Asian countries (Peters et al. 2007) .
Rattans (commonly known as "canes") are the climbing palms of the subfamily Calamoideae, family Arecaceae, distributed in wet tropical regions of the world. They comprise about 22 genera and 650 species (Dransfield et al. 2008) . Among them, 556 species from 12 genera are considered as true rattans because they yield commercial canes (Dransfield et al. 2008) . Found in paleotropical Africa to East and Southeast Asia in India, rattans occur in all four biodiversity hotspots-i.e., Himalaya (Basu 1992) , Indo-Burma , Western Ghats and Sri Lanka (Ravikanth et al. 2001 (Ravikanth et al. , 2002 , and Sundaland (Nicobar islands) (Renuka et al. 2010 )-and are represented by 4 genera viz., Calamus, Daemonorops, Korthalsia, and Plectocomia, with over 60 species. Among them, 19 species of Calamus, Daemonorops, and Korthalsia are found in the Andaman and Nicobar archipelago (Renuka et al. 2010 ).
This study was undertaken to document the ethnobotanical use and trade of rattans by Mongoloid tribes of the Nicobar Islands and by the settlers of Andaman islands respectively.
Methods
Study areas
Andaman and Nicobar archipelago in South and Southeast Asia runs in a more or less north-south direction lying between 06°45'-13°45'N and 92°10'-94°15'E. Geographically, it is spindled from the northern Arakan Yoma hill range of Myanmar to west of the Sumatran hill range of Indonesia. The biogeographic affinities are unique, the Andaman group of islands having closer affinity with IndoMyanmarese-Thailand elements while the Nicobar group of islands share affinities with Malaysia-Indonesian vegetation (Balakrishnan & Ellis 1996) . Andaman and Nicobar Islands cover an area of 7,171 km 2 , which are characterized by tropical rainforests, wet and semi-evergreen forests, wet deciduous forests, mixed forests, littoral forests, and mangroves , Balakrishnan 1989 , Champion & Seth 1968 . These islands harbor a number of perennial streams which contain riparian flora such as species of Pandanus, Nypa fruticans Wurmb, and other mangroves. This archipelago harbors endemic flora such as gurjan (Dipterocarpus gracilis Blume), padauk (Pterocarpus dalbergioides Roxb.), marble wood (Diospyros marmorata R.Parker), and rudraksha (Elaeocarpus angustifolius Blume) (Balakrishnan 1989) , and fauna with endemic species of edible-nest swiftlet (Aerodramus fuciphagus Thunb. 1812), Andaman wood pigeon (Columba palumboides Hume. 1873), Nicobar pigeon (Caloenas nicobarica L. 1758), and Andaman serpent eagle (Spilornis elgini Blyth 1863) (Alfred & Chakraborty 2002) .
Data collection
Ethnobotanical surveys were carried out in Little Andaman, Kamorta, and Campbell bay of the Nicobar islands and Baratang Island, Wumberleygunj, and Shoal bay of the South Andaman islands (Figure 1) . A trade study was carried out in major export markets of rattans in Nimbudera, Billiground, Rangat, Kadamthala, Ferrargunj, Mathura, and Garamcharma of Middle and South Andaman (Figure 1) . A datasheet was prepared with an aim to explore the indigenous knowledge about rattans and trade information from settlers and traders. Hindi is an administrative language as well as the primary language of this union territory. However other languages, such as Tamil, Telugu, Bangla, and Malayalam, are also spoken by various communities. Hindi, Tamil, and Malayalam were used for communication with the local people and forest guards. Forest guards helped as interpreters to communicate with the Nicobarese and Shompens communities. Informants were made aware of the scope of the research, and interviews were carried out following the International Society of Ethnobiology Code of Ethics (ISE 2006) . Primary information was procured from the ethnic groups, settlers, cane harvesters, cane processors, and traders using the pre-set datasheets. The datasheet was designed as a questionnaire to explore the knowledge of utilization of rattan resources from ethnic communities and settlers. Quantitative methods were aimed at documenting the economic revenue generated by the rattan trade in the island.
Rattan resources of A & N islands
Nineteen species of rattans occur in the A & N islands of which 12 are endemic to this region (Renuka et al. 2010) . Thirteen species occur in the Andaman islands and six species occur in the Nicobar group of islands (Table 1) . The plants were identified based on Basu (1992 ) & Renuka (1995 , and taxonomy was updated thereafter using The Plant List (2014) and Tropicos.org (2014) . Voucher specimens for all except three species were deposited at Botanical Survey of India, Southern Circle, Coimbatore, and Botanical Garden Herbarium, University of Agricultural Sciences, GKVK, Bangalore, and the additional accessions for all species are available at School of Ecology and Conservation, UAS, Bangalore (Table 1 ).
The altitudinal preference of rattans varies from coast to 700 m (in Saddle Peak). Calamus palustris Griff., Calamus unifarius var. pentong Becc., and Korthalsia rogersii Becc. are found above 300 m and reach up to 700 m. 
Calamus viminalis
Kamorta island
Shoal bay
Great Nicobar island
Aborigines of the A & N islands
Among the Asian islands, the A & N islands are well known for their indigenous ethnic communities. The islands are also popularly known as "the land of the naked people" or "paradise of the pirates." The Negrito tribe inhabit the Andaman islands while the Mongoloid tribes live in the Nicobar islands. All of the tribes together account for only 9% of the total population of A & N archipelago (Anonymous 2011). Among them, 98% are Nicobarese, who inhabit Nicobar group of islands such as Car Nicobar, Trinkat, Kamorta, Katchal, Great Nicobar (Dagar & Dagar 1991) , and Herminder bay of Little Andaman (Sharief 2007) . The other tribes comprise only 2% of the population. Great Andamanese were once the largest tribal community inhabiting the major islets of Andamans but are now restricted to Strait Island of the South Andaman (Sharief 2007) . Great Andamanese, Onge, Jarawa, and Sentinelese are the critically endangered tribes. Shompens, Sentenalese, Onge, and Jarawa tribes are restricted to core forest areas (Sharief 2007) . Onge and Shompens inhabit Little Andaman and Great Nicobar, respectively (Bhargava 1983 , Elanchezhian et al. 2007 ). Jarawas reside both in middle and northern part of South Andamans which is demarcated as Jarawa reserve forest (Sharief 2007) .
The settlers of A & N islands
The A & N islands were used as a penal colony by the British rulers to imprison rebels and freedom fighters, as well as hardened criminals. The settlers are largely comprised of descendents of ex-convicts who were held by the British in the Cellular Jail at Port Blair. These ex-convicts settled either in Port Blair or migrated to other islands of South Andaman. The ex-convicts were largely from the Besides ex-convicts, the islands are populated by the migrant labor brought in to work in oil palm and timber plantations during the British rule and later on by the traders from independent India. People have also migrated from the coastal states of the mainland for work and economic establishment towards various kinds of trade and markets across Bay of Bengal. In fact, the biotic interference and socio-economic activities related to natural resources by settlers have not been studied earlier by any researcher in these islands.
Results
Informants
The age group of indigenous people interviewed ranged from 45 to 65. There was no age limit for the interview with settlers and traders, but the average age of informants was 52. Multiple enquiries were conducted to get accurate information at each site. Due to restrictions by the ethnic communities, women were not interviewed. Figure 2D ).
Distribution of rattans
Ethnic usage of rattans in the A & N islands by the aboriginals and settlers
Nicobarese use canes for making huts, bridges, platforms, baskets, furniture, twines, ropes, and handicrafts ( Table  2) . They also use sticks made of canes for ritual fights and arrows made of canes for hunting (Table 2) . Likewise, Shompens are also largely dependent on rattans. They eat young shoots and fruit of C. dilaceratus, use its leaves with species of Pinanga and Nypa for thatching, and use peeled stem of C. pseudorivalis for twining to make huts ( Figure 3B ). They also collect water for drinking from the pith of C. dilaceratus (Table 2) . Until a few decades ago, none of the six species of rattans reported from the Figure 3E ).
Edible occasionally
Calamus unifarius var. pentong Becc.
Stem used along with mota beth for construction of huts by Shompens ( Figures 2D, 3A ).
-- 
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Species
Common names
Uses of parts
Stem Leaves Fruit
Calamus andamanicus Kurz mota beth, husli songa beth
Making furniture (Figure 2A, 3C ). Preferred for hut making. Making handles for various materials like knives. Making platforms, bridges, and fences.
Thatching and making fences -
Calamus baratangensis
Renuka & Vijayak.
malay beth
Widely used as rope material. Well known rafting material in making huts and fences. (Figure 2B ) Basic material for making bangles and jewels and also used as supplementary material along with bamboos for ornaments. Making handles for broomsticks, knives, etc.
Edible
Calamus longisetus Griff. jungli beth
Furniture industries. (Figure 2F ) Widely used for making furniture and fences.
--
Calamus basui
safed beth
Same ethnic uses and trade utility as C. baratangensis.
--
Calamus palustris Griff. dunda beth
Used with other non-traded canes for fencing. Used in construction of bridges for creeks.
Calamus viminalis Willd. dudh beth
Easily breakable. Not exploited for commercial purposes.
Edible ( Figure  2H )
Daemonorops manii
Becc., Daemonorops kurziana Hook.f. ex Becc.,
Daemonorops rarispinosus
songa beth
Same ethnic uses and trade utility as C. andamanicus.
For thatching -
Korthalsia laciniosa (Griff.) Mart.
rassi beth, rope beth
Small diameter canes used as fencing materials ( Figure 2G, 3A) .
Making house decorations such as tables and benches ( Figure 3D ).
Decorative purposes -
Korthalsia rogersii Becc. pencil beth
Due to its high flexibility and peeling nature, this has been extensively used in handicraft industries ( Figure 6C ).
Decorative purposes -Nicobar islands were found in trade (Table 2) . Calamus unifarius var. pentong and K. laciniosa are used as rafting material due to their flexibility (Table 2 ). In addition, the rhomboid shaped leaves of K. laciniosa are used for house decorations along with coconut leaves during rituals and ceremonies by Nicobarese (Table 2; Figure 2G ). Indigenous tribal and mainland community knowledge of canes has been partially adopted by the settlers, too (Table 3). Calamus andamanicus, C. baratangensis, C. longisetus, Daemonorops spp., and Korthalsia spp. are mainly used for making chairs, sleeping mats, baskets, and fences ( Figures 3A,C,F) . Fruit of C. viminalis are edible ( Figure 2H ).
Role of settlers in rattan trade
Calamus andamanicus, C. baratangensis, C. longisetus, Daemonorops spp., and Korthalsia spp. are widespread and widely traded because of their various uses in the cane industry (Table 3 ). The processing of canes from collection to bundling is done on Bakultala island, South Andaman, before being exported to the mainland and to other Asian markets (Figure 4) . Extraction of cane is performed by the cane collectors on contract basis from the forest department (Figure 4 ). Canes are harvested from the rattan-rich areas such as Shoal bay, Mannarghat, Wumberleygunj, and Ferrargunj of South Andaman, and Mayabunder, Rangat, and Kadamthala of middle Andaman by the forest department. The harvested canes are processed in Ferrargunj, Mathura, Billiground, and Nimbudera ( Figure 5 ). For the flexible canes, not much processing is required except bundling ( Figure 6D ), but for the inflexible canes, multiple processing is done. The process involves the following sequential steps to get the final product: boiling & straightening of the material, drying, and bundling ( Figures 7A,B,C) . Stems that measure up to 90 cm long (as prescribed in trade code) are bundled in 50s according to the industrial norms ( Figure 7D ). However, C. baratangensis, C. basui, K. laciniosa, and K. rog- ersii are bundled and marketed directly without any processing ( Figure 6D ). Canes are graded as either A, B, or C based on the quality and texture. Korthalsia laciniosa and C. longisetus are grouped as C-grade canes, which are utilized by the locals to make fences, huts, and agriculture implements ( Figure 6A) . Korthalsia rogersii is a small-sized, thin cane (called "pencil cane") and is in high demand as a major twining material for handicraft industries ( Figures 2I, 6C) . Daemonorops manii (B-grade cane) is transported to the mainland along with A-grade canes (Table 4) . Calamus andamanicus is largely exported to mainland as well as to the European markets along with other mainland canes. The trade name songa beth is applied to a mixture of C. andamanicus and Daemonorops species (D. manii and D. kurziana). The bulk of the rattan trade (41%) is of mota beth (C. andamanicus) alone ( Figure 6E ). Calamus baratangensis, K. laciniosa, and K. rogersii have high market demand, but they are exported in minimum quantity when compared to C. andamanicus.
Calamus basui and C. baratangensis are known by the same trade name malay beth ( Figure 6F ).
Rattan export and revenue flow
Sixty-one percent of the total rattan trade in the islands is represented by C. andamanicus (mota beth) and Daemonorops spp. (songa beth) (Figures 6B, 8) . Korthalsia laciniosa and K. rogersii are exported less (collectively 3%) but are the highly valued species in trade, equal to mota beth (Figure 8) . Calamus longisetus is not exported but is locally utilized, it being a cheaper source (Figure 8) . Calamus basui is exported largely from Little Andaman as malay beth but is often mixed with C. baratangensis because of their co-occurrence.
The revenue of the exports varies among traders because of the seasonal tenders, scarcity of resources, and industrial demands. For example, the rate of K. rogersii (pencil cane) was found to be relatively high due to demand as well as rarity in the market. There are three kinds of stakeholders in the trade (Figure 8 ): (A) collectors who are not involved in the cane processing and export ( Figure 4A) ; (B) processors, some of whom both collect and process and some who process alone ( Figures 4B,C) ; and (C) exporters who only export and are not involved in processing. The revenue is compared based on the market rate of each type of cane, and the benefit share is calculated at each level of trade, i.e., collectors, processors, and exporters (Figure 8) . The revenue or cane rate for each species varies between collectors and exporters (Table 4) . Collectors prefer to harvest flexible canes (which do not require processing) because the revenue earned is higher than for the other canes (Figure 8 ).
Discussion
Rattans in Great Nicobar and other Nicobar group of islands meet the livelihood requirements of Shompens and Nicobarese, respectively (Dagar & Dagar 1991 , Sharief & Rao 2007 . Processors earn more income for the abundant, highly traded and inflexible canes (which require processing) because they collect and process in bulk. Exporters play a major role as intermediaries to facilitate the trade and earn reasonable income.
Rattans have become an integral part of the life of many ethnic communities in South and Southeast Asia. The knowledge of utilization is variable across the regions and by the different communities. In Andaman and Nicobar islands, rattan utilization by the ethnic communities is thought to be sustainable. However, unsustainable and unscientific extraction of canes by traders could lead to population declines and to extermination of populations of both common and rare species especially in the Bay islands. With increase in the demand for rattan resources and projected demand in the coming years, the demand will soon outrun the stock. Besides the extraction pressures, rattans are also severely threatened by changes in land use patterns such as conversion of forest lands to agriculture and plantations and by other anthropogenic sources. The threat is also accentuated since most of the rattans are dioecious and take about 10-12 years before they flower and set fruit. Thus, premature harvest could also adversely affect regeneration of most of the rattan species.
Conclusion
Considering the economic and cultural importance of the species to local livelihoods, it is expected that the pressure on rattans is only going to increase. In this context, an overarching plan to conserve rattan resources will need to incorporate strong data on their distribution and their threats as well as establish the impact that indiscriminate harvesting could have on the population genetic parameters. Developing silviculture practices to harvest rattans on a rotational basis could also help avert their loss while meeting trade demand. Secondly, trade of rattans needs to be regularized and benefits shared appropriately across the trade spectrum from collectors to consumers without any intermediaries.
